Increased glycogen content and glucose transporter 3 mRNA level in the placenta of Holtzman rats after exposure to 2,3,7,8-tetrachlorodibenzo-p-dioxin.
Exposure to a low dose of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) produces a variety of toxic manifestations, including fetal death. In order to evaluate the effects of low-dose TCDD on placental function in this study, pregnant Holtzman rats were given a single oral dose of 800 or 1600 ng TCDD/kg body wt or an equivalent volume of vehicle (control) on gestation day (GD) 15 and the results were observed on GD16 and GD20. The number of fetal deaths increased in the animals exposed to TCDD. Although fetal and placental weight did not differ significantly between the control group and the TCDD groups, histological differences from the control rats were clearly observed in the junctional zone (JZ) of the placentas of the TCDD-exposed rats. In the control placenta, glycogen cells occupied the majority of the JZ on GD16, but then decreased in number and almost disappeared by GD20, whereas on GD20 the placenta of the TCDD-exposed rats exhibited a larger area occupied by the glycogen cells and cysts filled with eosinophilic material surrounded by glycogen cells in the JZ than that of the control group. Glycogen assay revealed that the glycogen content of the placentas from the TCDD-exposed rats was higher than in the control rats. Semiquantitative RT-PCR analysis was performed to assess the expression of glucose transporter 1 (GLUT1) and GLUT3, the two major placental glucose transporter isoforms. On GD20 the level of expression of GLUT1 mRNA in the placentas was not different between the control and TCDD groups, whereas the level of expression of GLUT3 mRNA approximately doubled in both the 800 and 1600 ng/kg TCDD groups. GLUT3 mRNA expression was restricted to the labyrinth zone of placenta, where zone-specific expression of mRNA arylhydrocarbon receptor and induction of cytochrome P450 1A1 mRNA by TCDD were observed, and none was detected in the JZ. These results, including the increase of glycogen content and GLUT3 mRNA level in TCDD-exposed placentas, provide the first evidence of alteration of glucose kinetics in the placenta by TCDD.